where he made many friends and even conceived the idea of himself becom ing a minister. With this intent Russell applied for admission to the Car marthen Presbyterian College where he could obtain grants to cover his expenses and hence would be no charge on his parents. The Principal, Walter Evans, was very sympathetic in his reply but wrote that before entering the College, he should take the London University Matriculation.
Ill-supplied with books and with no tutorial aid Russell passed the Matriculation and entered the College in September 1891. During his first year Walter Evans urged him to work for the London Intermediate B.A. and helped him with his Latin and Greek; he was such an inspiring teacher that Russell became a firm believer in a classical education. He had not, however, lost his love for chemistry and, encouraged by Walter Evans, undertook to work simultaneously for an open scholarship at Aberystwyth with a view to taking a B.Sc. degree. It says much for the enthusiasm and concentration, which he retained throughout his life, that he passed the London Inter mediate Arts examination the following June and also obtained an open scholarship in Science at Aberystwyth two months later.
Russell entered Aberystwyth University College in the autumn of 1892 and remained there for two years. He found his first year one of the most fruitful of his life. For the first time he was given some direction in his scien tific studies and, when he sat for the London Intermediate B.Sc. in June 1893, he came out top in chemistry and obtained a further scholarship of £40 a year for two years. He remained a year longer at Aberystwyth and then transferred to Owen's College, Manchester, in September 1894.
Here Russell had the good fortune to take chemistry under H. B. Dixon and W. H. Perkins, both of whom for the first time gave him a master's account of the subject. But by the end of his first year his scholarship funds were exhausted and again Russell's scientific career might have come to an untimely end. It was saved by the generous act of Dixon who on being told of his difficult position, offered to keep him on as his research assistant. Russell remained to take his B.Sc. with First Class Honours in Chemistry in 1896. The following year he was appointed Lecturer and Demonstrator and put in charge of one of the chemistry laboratories jointly with his friend, W. A. Bone.
In his research work Dixon set Russell to study the rates of explosion in gases and the chemical inertness brought about by drying certain otherwise combustible gas mixtures. In his first work, in collaboration with Dixon, he studied the explosion of chlorine peroxide with carbonic oxide (carbon monoxide) and later papers dealt with the combination of sulphur dioxide and oxygen, of carbon monoxide and oxygen and of chlorine and hydrogen (with J. W. Mellor) and lastly with the reaction between phosphorus and oxygen. For his researches at Manchester he was awarded the degree of D.Sc. by London University in 1901.
As Lecturer and Demonstrator Russell's future prospects at Manchester seemed secure. But he began to wonder whether after all a university career in chemistry was what he really wanted. An episode increased his doubts. He had often discussed with Bone the chemical changes induced by micro organisms, and in particular by yeasts, and they thought they would like to study them. They therefore arranged to spend part of the summer of 1900 in Copenhagen to learn the methods for obtaining pure cultures of yeasts that had recently been developed by E. Christian Hansen. Thus began Russell's first interest in microorganisms to which he returned in later years. But he also wished to see something of the cooperative methods then being developed in agriculture. He records that these journeys into the country were more important than his scientific work. For although cooperative methods had not yet attained their full development they already showed what good organization could do in enriching country life and he wondered whether something of the sort would not be possible at home.
When he returned to Manchester, Russell started again to do social work in the poor districts and was appalled at the terrible slum conditions in which many people lived in those days. It was this experience that led him to a decision which changed the course of his life's work. He thought that if these slum dwellers could be transferred to the country and given suitable training they might, in these new surroundings, become honest, industrious and useful citizens. He conceived the idea of founding some sort of agricul tural settlement with himself in charge. But there were two difficulties; he had no money and he knew little about agriculture. To meet the second of these he applied for and obtained a Lectureship in Chemistry at Wye Agricultural College whose Principal was A. D. Hall, and went there in January 1901. A few days before Russell left Manchester, he became engaged to Elnor Oldham who had been doing social work with him there. He married her in 1903. Her father, Walter Oldham, was formerly a merchant in Singapore. They were a devoted couple throughout their married life and all who knew them well could appreciate how much he owed to her quiet constant help.
While he was at Wye Russell did everything he could to learn about the lives of the farm workers and about the details of their work, and made many friends amongst them. As he went round with them at their various tasks, he came to realize their deep sense of responsibility, their capacity for steady work and the keen interest they took in it. He realized that the slum dwellers whom he wished so much to help did not possess these necessary qualities and that his scheme for putting them on the land in an agricultural settlement could not possibly succeed. By this time, however, he had become keenly interested in agriculture and in agricultural science for their own sakes. He saw that agriculture was not then prospering as it should and that science could do very much to help it. But he was not satisfied with the way that agricultural science was presented in the text-books then in use. He found that these were antiquated and referred to science of the last century rather than to recent work. Hence, when he was put in charge of agricultural chemistry at Wye, he built up a series of lectures for his students that would admit the infusion of modern science. He took infinite pains in preparing these lectures for he saw that there was scope here for a useful and practical life's work: to build up an agricultural science that would be closely linked with pure science so that even the latest and most abstruse developments could be embodied if they were helpful. This idea remained a guiding principle throughout his life. It was also one of his duties to give lectures to farmers and gardeners. In these he developed his facility to deal with his subject in simple language, as may be illustrated by an episode after one of his lectures, when the chairman, in proposing a vote of thanks, said that 'the lecturer has been intelligent, but not too intelligent for us'.
His work at Wye showed Russell some of the many ways in which science could help to improve and develop agricultural practice, not, however, by calling in the occasional distinguished scientist for consultation, but by collecting a team of scientific workers and putting them on an experimental farm, where they could apply their various scientific disciplines to the study of plant and soil and later to that of plants and animals; expressing their results in a form that experts and teachers could use and that farmers could apply in practice. His opportunity came when A. D. Hall, who had left Wye in 1901 to become Director of Rothamsted Experimental Station, invited Russell to join him there. The Goldsmith's Company had given a capital grant of £10 000 to endow soil research, which enabled the Lawes Agricul tural Trust Committee to offer Russell a post as the first 'Goldsmith's Company Soil Chemist'. He accepted gladly and went to Rothamsted in July 1907. At Rothamsted he had the advantage of the experimental farm that he had envisaged. On it, field experiments had been carried out, some of them continuously since the first half of last century by Lawes and Gilbert, whose researches had given Rothamsted a world-wide renown. But the laboratory accommodation was very inadequate. It consisted of an old barn-like building to which had recently been added a pot culture house and a laboratory intended for bacteriology. A small new wing was being built. The scientific staff comprised Winifred Brenchley as Botanist, H. B. Hutchinson as Bacteriologist and N. H. J. Miller, chemist, in addition to Hall and Russell themselves.
The year 1910 was a turning point in the history of British agricultural research. The Government set up a Fund to assist the proper scientific development of afforestation, agriculture and fisheries. This Development Fund was administered by Commissioners who were empowered to en courage scientific research. Hall was offered a post as one of these and left Rothamsted. Russell was appointed to succeed him and became Director in October 1912. Russell's agricultural research began at Wye but was continued after he came to Rothamsted, sometimes on the same subjects. One of these was a survey of the agriculture and soils of Kent, Surrey and Sussex which he made in collaboration with Hall and which was published in 1911 as a report, by the Board of Agriculture. This was not just a soil survey but rather a study in regional agriculture and patterns of land use in relation to the nature of the soil. The full enquiries that they made as to the agricultural behaviour of the various soils enabled them to assess the value of analytical results as a guide to fertilizer requirements. They warned that analysis reveals only one set of factors affecting plant growth and that others such as climate, water supply and drainage must also be taken into account. This conclusion was supported by a study that they made of the fattening and non-fattening pastures of Romney Marsh.
In his early laboratory work at Wye Russell took a special interest in the process of oxidation and began experiments that ultimately led to a com pletely new and wider conception of the microscopic population of soil. In work published in 1905 he devised a method for measuring the oxygen uptake of soil and found that, in different soils of the same general type, the rate of oxidation was correlated with fertility, and that in surface soils this rate was higher where conditions such as temperature and moisture were most likely to encourage the activity of microorganisms.
He considered that the oxygen absorbed measured the total action of microorganisms in speeding the decomposition process in soil and the con sequent production of plant nutrients. He supported this conclusion by experiments in which he found that heating the soil to 130 °C for 30 minutes greatly reduced the oxygen uptake. It was in one of these experiments that a mishap occurred that had far-reaching consequences. The temperature in the sterilizer rose to only 95 °C resulting in incomplete sterilization, after which the oxygen uptake instead of being reduced was greatly increased. This observation led Russell, in collaboration with F. V. Darbishire, to further investigations in which they found that heating soil to 100 °C or treating it with the vapours of volatile antiseptics greatly increased the oxygen uptake. In pot experiments they found that plants in such partially sterilized soils grew better and took up more nitrogen, potash and phosphate than did those in untreated soil. They explained this as being due to some change in the bacterial flora of the soil induced by the treatment. When Russell came to Rothamsted in 1907 he was greatly helped in this investi gation by the recent appointment of H. B. Hutchinson as bacteriologist. Together they found that soil, either heated to 95 °C or treated with volatile antiseptics, showed a large increase in ammonia production as well as in bacterial numbers as judged by plate counts. They attributed this to partial sterilization removing some harmful factor that limited the number and activity of the soil bacteria. Their experiments suggested that this limiting factor was some organism or group of organisms larger than bacteria and more readily killed by the treatments they used. They thought of protozoa and, of these, found ciliates and amoebae in untreated soil, but that partial sterilization, where it killed them, also resulted in a large increase in bacterial numbers and activity. Their theory therefore was that soil normally contains an active population of protozoa that prey on the bacteria, but are more easily killed by partial sterilization, which thus enables the beneficial activities of the bacteria in releasing plant nutrients to proceed faster. This theory gave rise to much discussion as to whether protozoa were present in an active stage in soil or only accidentally as resting cysts. Russell managed to obtain the help of several protozoologists who then came to Rothamsted. O f these T. Goodey could at first only find the cysts but soon C. H. Martin and K. R. Lewin discovered active stages, showing that protozoa were in fact a normal constituent of the soil population. This discovery opened a new field of research in soil science. It showed that bacteria were not the only active inhabitants of soil as was commonly believed at the time, and it clearly indicated the need for a comprehensive survey of the soil's micropopulation and for investigating the interaction of its component organisms. Russell was thus a pioneer in general soil microbiology in which, under his stimulus as Director, Rothamsted was later to take a leading part.
His work on partial sterilization also produced results of direct prac tical importance. He realized that partial sterilization would be too costly as a means of raising soil fertility in the field. But there was a possible appli cation to glasshouse culture, where treatment would be easier to carry out and where the crop had greater value. It had long been known to growers of tomatoes and cucumbers that rich glasshouse soils, mixed or heavily treated with dung, gradually became unfitted for the continued growth of these crops and then had to be thrown away and replaced at great expense. This phenomenon, known as 'soil sickness' was prevalent in the cucumber and tomato houses of the Lea Valley. Russell investigated it with F. R. Pethybridge. They found that partial sterilization afforded a satisfactory method of treating 'sick' soils, and tests made under their observation in commercial glasshouses showed it to be practicable on a large scale. They found that, in these sick soils, bacterial activity and the consequent release of plant nutrients were being limited by some factor similar to the one in field soil that was put out of action by the treatment. The evidence again pointed to protozoa. In addition, the partial sterilization checked the fungal and insect pests that tend to accumulate under the conditions in glasshouses. These successful results eventually led to partial sterilization of glasshouse soil by heat or by antiseptics becoming a standard practice for such crops as tomatoes and cucumbers, and to the setting up at Cheshunt of a research station for glasshouse crops which did valuable research for the industry.
Russell took an early interest in nitrate formation in soil. When he went to Wye there were still some who thought that purely non-biological processes played an important part in nitrification, but in a paper published in 1906 he produced evidence that microorganisms were almost wholly responsible for the process.
After he came to Rothamsted he undertook a systematic survey of the seasonal fluctuations in nitrate content of field soils. Over a period from 1909 to 1912 he took samples from several arable soils of various types at different times of year and determined their nitrate content. In this survey he obtained valuable data relating nitrate content to season, weather, soil treatment and cropping. He then collaborated with A. Appleyard in an attempt to relate bacterial numbers to the decomposition of organic matter with the formation of C 0 2 and nitrate in field soil. Over a period of three seasons they made plate counts of bacteria and estimated soil nitrate and the content of C 0 2 in the soil atmosphere in samples taken from five of the Rothamsted plots at intervals of a fortnight or less. They claimed that the fluctuations in bacterial numbers resembled those of COa and nitrate so closely as to suggest a causal connexion, and that temperatures and to a less extent rain were the main environmental conditions that controlled bacterial activity. This survey was the forerunner of extensive studies later instigated by Russell on the fluctuations at much shorter intervals in the numbers of bacteria and protozoa in field soils.
His research also covered a variety of other problems relating to soil in cluding, with E. H. Richards, the leaching of nitrates in drainage, with A. Appleyard, the composition of the soil atmosphere and, with B. A. Keen, the factors determining soil temperature.
Russell was elected a Fellow of the Royal Society in 1917.
With the setting up of the Development Fund, Rothamsted received an annual grant, initially of £2000 a year, the first time that it had ever received Government financial aid. Russell was thus able to invite B. A. Keen to join the staff as Soil Physicist, R. K. Lewin as Protozoologist and a small group of post-graduate workers. But he realized that further develop ment required better laboratory accommodation to replace the old labora tory built in 1852. There was also need for a good library to house the extensive collection left by Lawes and Gilbert, and the influx of new journals and books. He applied for a capital grant of £12 000. He was told that he could obtain half of this sum from the Development Fund but must raise the other half himself. He succeeded in doing this and the new laboratory and library were completed during the first world war. About the middle of the war, the depredations of German submarines had made our food situation serious and the Government set up a Food Production Department. Rotham sted became the chief centre for dealing with soil and fertilizer problems and Russell was appointed technical adviser on this subject. He drew up prac ticable schemes of manuring and, to help the farmer, wrote a book, Manuring for higher crop production. Scarcity of artificial fertilizers increased the need for organic manures and Russell invited E. H. Richards to come and help with work in this field. Together they studied the best conditions for making and storing farmyard manure and their work led to an investigation by Richards and Hutchinson of the conditions required for the rapid decomposition of straw and to the first clear statement of the principles of compost making.
The war demonstrated how greatly the application of scientific knowledge could benefit crop production, and after it ended there was a great expansion of agricultural research. At Rothamsted the new laboratories enabled Russell to take on more staff and to extend the range of research. Soil physics and soil chemistry continued to hold a central position in the research organization. The work on the principles of compost-making continued as a separate Fermentation Department and a new department was set up to investigate the chemistry of insecticides. The Botany Department was con tinued and enlarged. The Development Commission requested that research on plant diseases and insect pests should be undertaken at Rothamsted and a new block of laboratories was opened in 1924 to accommodate new Depart ments of Mycology and Entomology. In 1923 the Ministry of Agriculture transferred its Bee Research Section to Rothamsted. Russell's work on partial sterilization made him decide that a comprehensive survey should be made of the soil micropopulation. For this purpose a Department of Protozoology, set up during the war, was much enlarged to survey the protozoan fauna and worked in close cooperation with that of Bacteriology in investigating their interaction with soil bacteria. Soil fungi, algae, nematodes and small anthropods were also found to be active in soil and studied in the appropriate departments.
Russell made a further addition to the organization and staffing of research that was of the utmost importance to Rothamsted, namely, the setting up of the Statistics Department. There were large masses of data, collected from field experiments over the years since they were started, from which he realized that much further information might be obtained if they were adequately examined by statistical methods. In 1919 he appointed R. A. Fisher, who had been a young schoolmaster, to examine these data. During his period at Rothamsted Fisher not only developed techniques for the design and statistical treatment of field plot trials that revolutionized field experimentation at Rothamsted and throughout the world. He was also prolific in devising methods to deal with the statistical problems met with in the biological work of the laboratory departments, where also the work of Fisher and of his colleagues and successors has had an all-pervading influ ence on quantitative experimentation.
At first, Russell found that he had less opportunity than he would have liked to recruit a sufficient number of young research workers of the right type and well versed in the relevant sciences. This was because, by its Trust Deed, Rothamsted was not allowed to take students nor was it directly associated with any university. He therefore made it a practice to visit the chief university departments and to give lectures and addresses describing the work and aims of Rothamsted, hoping to obtain recruits.
He also persuaded London University to designate Rothamsted as a Research School, so that work done there and vouched for by the head of the department should be accepted as a thesis for the Ph.D. or D.Sc. degree. Under this scheme many young research workers have been accommodated at Rothamsted and have contributed greatly to its research programme. Most of them have left after submitting their theses but some have stayed to become valuable members of the permanent staff.
During the 1920s and 1930s there was a great expansion of Rothamsted both in laboratory work and in field experiments which had to be extended owing to the demands of the laboratory departments. Russell also realized the importance of making trials on different types of soil. The Royal Agricul tural Society had a small experimental station at Woburn, on light sandy soil contrasting with the heavier Rothamsted soil. Russell arranged co operation in field trials with the Woburn Station which was later taken over by Rothamsted. He also encouraged the carrying out of field trials, designed by the Rothamsted staff, at many other places in Great Britain, often with the help of the specialist officers of the Ministry of Agriculture. These widespread trials were of great value to the experimental work of Rothamsted and were also a potent factor in maintaining close and friendly contact with the farming community.
With the expansion of Rothamsted, Russell was much concerned lest the various departments, dealing as they did with such a variety of problems and having different scientific disciplines, should lose touch with each other. To ensure close relations between them he set up a Staff Council composed of the head of each department and some elected members of the staff to manage the station's internal affairs. He also arranged that frequent colloquia be held at each of which the work of one department was described and discussed, and he made it a rule that every junior member of the scientific staff should qualify to act as guide to take a visitor over the whole of the laboratories and give a reasonably good account of the work. These arrangements ensured that each department knew what the others were doing and did in fact encourage frequent and valuable cooperadon between them.
Russell believed that close personal control of the researches by the Director was no longer desirable or indeed feasible when the station had reached a certain size. He therefore gave the heads of departments a wide responsibility for their specialized programmes. But he was the most approachable of men, readily available for consultation and often making suggestions that came from his own wide knowledge and experience. He took a personal interest in every member of the staff. He and Lady Russell used to arrange small tea parties on Sundays and monthly 'at homes' to which individual members of the staff as well as visitors at the station were invited. The friendliness of their host and hostess will remain a happy memory to all who were among their numerous guests. The Russells them selves were largely responsible for creating the friendly atmosphere that gave Rothamsted a reputation as a place at which it was especially pleasant to work.
It was Russell's policy to encourage visitors to the station and their numbers increased yearly. Many came in groups. Most were farmers; others ranged from scientific societies to parties of schoolchildren. Individual visitors often came and many of these were accommodated for shorter or longer periods as 'voluntary workers'. Some came to discuss problems arising from their work or to learn some new experimental technique. Others, many from overseas, came to do research on some specific problem, usually in preparation for a Ph.D. thesis. These arrangements were of importance to the professional development of many who afterwards became scientific leaders in their own countries.
In 1931, when work in the laboratories and in the field was rapidly ex panding and the future looked reasonably secure, Rothamsted was suddenly struck by a veritable bolt from the blue. In May of that year the Public Trustee who administered the Rothamsted Estate for the descendants of Sir John Lawes, informed Russell that they proposed to sell it, including the Manor House, the family's ancestral home. The Experimental Station occupied a large part of the estate held mostly on short lease or on peppercorn rent. The spread of Harpenden had now made it valuable building land, 'ripe for development'. Its sale threatened the whole Station with extinction. Rothamsted was offered first refusal but negotiations took a long time. Finally in March 1934 a price of £30 000 was agreed but the money had to be raised within seven weeks. With noticeable restraint the authorities refused to help with a grant. There was a world-wide financial crisis and to make matters worse, Easter and the budget both fell within the seven weeks period. But as usual Russell refused to despair and launched an urgent public appeal. For the first two weeks little money came in. Then Sir Robert McDougall made a handsome gift of £15 000, after which other donations followed quickly so that £35 000 was raised within the allotted seven weeks. One aspect of the campaign especially pleased Russell. It had shown clearly the great popularity that Rothamsted enjoyed in the country districts. Collections were taken from farmers on market days, children in village schools subscribed their pennies and, most touchingly, a country girl marooned in service in a town sent her half-crown. With the success of the appeal Rothamsted's future was secure. It was Russell's crowning achieve ment in raising funds. Not, however, his last. Growth of the staff was causing serious overcrowding and both the laboratories and farm buildings required remodelling and extension for which more capital was needed. Russell remembered that the Centenary of Rothamsted was due in 1943. He rightly foresaw that this would attract widespread interest and thought it would provide an attractive title to an appeal. The centenary appeal was in augurated by the Duke of Kent in the rooms of the Royal Society in November 1938 and quickly brought in £31 000 and more followed, includ ing a grant of £10 000 from the Ministry of Agriculture. The building programme started at once and most of it was completed before the outbreak of the second world war.
The centenary of Rothamsted was celebrated in July 1943 a few weeks before Russell retired after a Directorship of 31 years. During this period the purchase of the Rothamsted estate together with some adjacent houses, frontages and land that he had acquired when opportunity offered, had given the Station a compact property of some 540 acres. The permanent scientific staff had increased from six to over 70 with corresponding increases in the numbers of shorter time research workers and of assistant staff. These were housed in new laboratories and provided with what had become probably the foremost agricultural library in the world, whose contents included a fine collection of important old and rare books, shrewdly aug mented by Russell over the years. The experimental farm and its buildings had been modernized and extended to cope with the great extension of field experiments.
The scientific results achieved during Russell's long period as Director cannot here be summarized. O f these he himself wrote: 'We were a very happy family and very industrious: the scientific journals bear testimony to the volume and quality of the work.' He found especial gratification in the fact that sixteen of his colleagues at Rothamsted became Fellows of the Royal Society.
During the second world war, Rothamsted, whose scientific staff covered a variety of scientific disciplines, was asked to help in many prob lems, not all agricultural and some unusual. Russell himself, in addition to directing Rothamsted was asked to undertake other important appointments. He had acquired a very good knowledge of Russian agriculture and its problems as a result of several visits mentioned below, and knew many Russian scientists. He was therefore asked to act as Adviser to the Soviet Relations Division of the Ministry of Information. Later he was appointed chairman of the Agricultural Committee of the Allied Post-war Require ments Bureau, whose function was to draw up lists of what the allied occupied countries would need for restarting their agriculture. He retained this chairmanship when the Committee became the U.N.R.R.H.A. SubCommittee for Agriculture for Europe, and played an important part in arranging for the supply of materials needed for the revival of agriculture in Eastern Europe after the war.
Russell had a world-wide influence on agricultural science which was not wholly derived from his work in directing and expanding the work of Rothamsted. He also exerted a direct and personal influence in the course of his numerous travels abroad. The first of these was in 1909 when he went to Canada to act as Recorder to the Agricultural Section at the British Association. This was followed by a lecture tour to the United States in 1912, immediately after he became Director. His Directorship covered the period between the two wars when Britain was active in developing agriculture in her many colonies and possessions. Russell took a special interest in this development and undertook a number of important missions overseas. The first was to the Sudan in 1923 in connexion with the Gezira Scheme. The Sennar Dam had been built across the Blue Nile and an irrigation system laid out, while agriculturalists were working out suitable methods of cropping and cultivation. The Sudan Government jointly with the Sudan Plantations Syndicate and the Empire Cotton Growing Corporation invited Russell, together with Dr Martin Leake, the cotton expert from India, to spend the winter of [1923] [1924] in the Sudan to study its agricultural possibilities and report on the scientific organization needed for their full development.
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During their visit they made a thorough survey of Sudanese agriculture and of the conditions that affected it, and visited laboratories and farms. In their report they proposed a reorganization of the agricultural research, specified the main problems that needed investigation and gave their opinion as to the laboratories, farms and scientific staff that would be needed for these investigations. Twenty-seven years later Russell again visited the Sudan and had the satisfaction of seeing that this advice had borne fruit and that cotton cultivation had been transformed. During his visit in 1923 he had been struck by the fact that little was known in Britain of the scientific work going on in the Sudan and that the research workers out there knew little about our work and received few of our publications. On the other hand, they were well supplied with bulletins from American Experiment Stations and hence used American methods and looked to the United States for help and leadership in agricultural science. On his return to Rothamsted he suggested a con ference of agricultural scientists to consider how those in the different regions could be kept in touch with each other's research work and with scientific and technical advances made elsewhere. As a result of the con ference, a number of information bureaux were established which publish abstracts of literature, compile monographs and otherwise help those who seek information as to publications relevant to their particular research problems. There are now thirteen of these Commonwealth Agricultural Bureaux, each covering a different branch of agricultural science; the one concerned with soil science is housed at Rothamsted. They are of the greatest value to research workers both at home and overseas.
In September 1924 the British Association met in Toronto and Russell attended, this time as President of the Agriculture Section, afterwards making a tour in Canada and the United States. He visited both these countries again in July 1927 this time on an official invitation to take part in a conference of the recently formed International Society of Soil Science. He records that at this Conference he made the decision to take a more definite part in international activities of this kind, which might help some of the poorer countries to increase their food production. He kept his promise.
In 1927 and again in 1928 he also visited Palestine, then administered under British Mandate, where the Empire Marketing Board asked him to study agricultural possibilities and advise as to how far agriculture could be so improved as to permit of further immigration. He reported favourably and advised that particular attention should be paid to the proper use of water. He stressed the need for a greater production of fodder crops and suggested that work on plant breeding and selection should be extended with the aim of producing high quality and high priced products. He expressed his admira tion for the enterprise of the Jewish organizations who had already succeeded in establishing their people in the valleys and plains of Palestine, where they had reclaimed and improved the land and were constantly seeking better methods for its cultivation. The support he gave to the prospects of Jewish colonization is gratefully remembered in Israel.
Russell travelled directly from Palestine to Australia, whose government and universities had invited him to give a series of lectures and to visit the larger development schemes for discussions with the local agriculturalists on their problems. His travels covered a large part of Australia and of New Zealand which he visited on his way home.
He was off again the next year, this time to South Africa, where the British Association was holding one of its meetings to which he and Lady Russell had been invited. Here they met some of his former colleagues from Rothamsted and with their help saw a great deal of the country and of its farming problems.
In these extensive travels in countries having widely different geographical conditions and facing such varied problems, Russell discovered how much could be learnt by meeting the local experts and discussing their work and problems on the spot, and in return with what grateful appreciation his visits were received. This confirmed his intention to cultivate closer rela tions with overseas experts in everyway he could. He managed to visit many European countries during the years between the wars. These included Italy on several occasions, where he was asked to visit and advise on problems arising from land reclamation schemes, which included the draining of the Pontine marshes. His first visit to Russia was in 1930 when he was invited by the Government to attend the Second Congress of the International Society of Soil Science in Moscow and Leningrad, after which he made an extensive tour in Russia and in Poland on his way home. He visited both these countries again several times and in 1939 was nearly caught in Poland by the outbreak of war. He was also invited to several other European countries during this period, to visit research stations and give lectures. They included Denmark in 1930, Spain and Portugal in 1935 and the Netherlands in 1937.
Russell had especially close connexions with India because of the many Indian research workers who visited Rothamsted for various lengths of time. In 1926 a Royal Commission on Indian Agriculture was set up and recom mended the establishment of an Imperial Council for Agricultural Research for India, whose activities should be reviewed by independent experts at the end of its first five years. It was natural that Russell should be appointed to report on problems relating to soils, crops and general agriculture. He left for India in October 1936 accompanied by Lady Russell, and covered the Indian peninsula in a tour of some 24 000 miles, visiting research centres, studying the local agriculture, and seeing as much as he could of the peasant holdings and village life. At each research centre he not only examined the programme to see if it dealt adequately with problems, but went carefully into the work of every member of the scientific staff, discussing in detail his technique, his results and the deductions that he drew from them, and finally the next step in his research. His considerate method of treating these discussions was typical of Russell. He records that: T preferred, wherever practicable and without detriment to the end result, to amend a man's own method rather than to recommend a new one: I wanted him to get full credit for what he had done and I knew that he would put his heart better into the work if the basic idea was his own.' On the whole he found that plenty of good scientific work was in progress, but that it was having little effect on the peasant because of the wide gulf that seemed to separate him from the scientific research staff. He also suggested that a closer link be established between agricultural research and nutrition.
His many travels gave Russell a world-wide knowledge of agriculture that was unequalled. Thus when discussing some agricultural problem or difficulty, he could give advice not only from his knowledge of work done at Rothamsted but from having met with and discussed a similar difficulty that had perhaps been overcome elsewhere. In this way he had a cross-fertilizing effect on agricultural research throughout the countries he visited.
On his travels Russell did much to spread wide the influence of Rotham sted on agricultural research, both by suggesting the development or application of research initiated there and by bringing home problems that needed solution. That influence was further increased by visits overseas of members of the Rothamsted staff which he instigated or arranged.
In 1943, after his retirement as Director, Russell went again to Portugal, this time as British delegate to an international conference in Lisbon, and visited Spain on his way home at the invitation of the Spanish Government. After his return he contracted an illness that developed into a severe and pain ful spinal complaint from which it was not expected that he would recover. He lay immobilized in a plaster mould for nearly 10 months. It was a re markable example of Russell's strength of character and power to overcome difficulties that, lying there, flat on his back, he dictated the greater part of his book The land called me and quite a number of articles and book reviews. The treatment was successful and his spine so far healed that he was able to leave hospital in May 1945 . By the autumn of 1947 his recovery was so complete that he undertook a strenuous lecture in the north of England. Finding himself little the worse for this, he resumed his journeys abroad accompanied and greatly assisted by Lady Russell.
They went to Poland once more in 1948 where Russell gave lectures and visited research stations. The next year he was elected President of the British Association and at its Newcastle meeting gave a brilliant presidential address on world population and food supplies. Soon after the meeting they were off on a lecture tour in Austria. In July 1950, following an extended agricultural tour in Southern England and in Eire, they attended a botanical conference in Stockholm and another on soils in Amsterdam and later went to the British Association meeting in Birmingham. They had to leave this early to catch a ship to Mombasa where they began a tour of East Africa, India and Pakistan which took them about nine months and during which they travelled some 30 000 miles.
During the 1950s their travels were relatively local; Italy and the Nether lands in 1952, Spain and Eire in 1953, a Mediterranean cruise in 1954 and Yugoslavia in 1959. On most of these journeys Russell led parties from the Le Play Society, whose purpose is to study the influence of environment on the activities of the population, and of which Society he was President.
About the middle of this decade of very strenuous activity that followed Russell's near fatal illness two important events in his personal life were celebrated, his 80th birthday in 1952 and his golden wedding the following year.
During his retirement Russell found time to continue his writings. He was an excellent lecturer and a prolific writer, dispensing information as freely as he acquired it. It was a constant wish throughout his life not only to direct agricultural research along channels that would make it of practical value, but also to make its results and conclusions known to the farmers themselves and to the public at large. He wrote a number of books both on farming generally and also on soil and soil fertility for the help of farmers and students of all ages. It was characteristic of Russell that the first of these was a little book published in 1905 and called Lessons on soil that was written from a talk he had given to the children in the village school at Wye.
His most important book was Soil conditions and plant growth. The first edition was a small volume of 168 pages published in 1912. In its preface he w rote: 'I have endeavoured in the following pages to give a concise account of our present knowledge of soil as a medium for plant life. At first sight the subject appears very simple; in reality it is highly complex, and trenches on several different subjects with which no one individual can claim adequate knowledge.' Throughout his Directorship Russell kept the book up to date as the 'several different subjects' became more numerous and still more 'highly complex'. Thus the book grew and passed through nine editions of which the last two were revised and rewritten by his son E. W. Russell. The book has been translated into nine languages and even been paid the high tribute, rare for a scientific work, of being pirated. The last edition came out in 1963 so that the successive editions serve as an historical record of the growth of soil science over its 50 formative years. It is fair to say that no other book has had so great an influence in that development.
Russell had a keen interest in regional geography which began in his youth when, in 1897, he published a paper on the Shetland Islands in the Journal of the Manchester Geographical Society. He maintained this interest throughout his life and on his return from his many travels, published numerous papers and articles about the agriculture and rural life of the countries he visited and about their problems. His travels made him one of the first to realize the full significance of the present growth of the world's population in relation to the possible production of food, and inspired him to write his impressive and authoritative work, World population and world food supplies, published in 1954, in which he discusses the application of the principles of soil science to food production in countries having different stages of development.
Russell The medals that he was awarded included the following gold medals: The Joykissen Mookerjee Medal of the Indian Association for the cultivation of Science (1936) , The Messel Medal of the Society of Chemical Industry (1942) , the Albert Medal of the Royal Society of Arts (1943) , the Gold Medal of the Royal Agricultural Society, presented to him by Her Majesty The Queen (1954) Probably no other man could have built up Rothamsted as Russell did during his Directorship which began at a time when there was little apprecia tion of the possible benefits of agricultural research and when the Govern ment was lukewarm in its support. Throughout his long period as Director, he possessed the vision and grasp of the essentials that enabled him to spot the lines along which research should be pursued and, in making appointments to the staff, his excellent judgement of character enabled him to find the right people who were often young and little known.
In planning the growth of Rothamsted step by step he met with many discouraging difficulties. In overcoming these his patience concealed a singleminded determination to make his plans succeed in face of all opposition, and a resourcefulness that found a way round every obstacle.
Russell had very wide interests and was a voracious reader. His memory was phenomenal and he seemed never to forget anything that he had read, seen or been told. It was his practice to keep detailed diaries and well-filled note-books, especially when on his travels. Afterwards these not only re freshed his recollection by what he had written in them but brought back to his memory other things that he had seen or heard but had not recorded. He had an amazing power of concentration, and could be interrupted when writing an involved manuscript, break off to discuss some wholly unrelated subject and return to his writing before the visitor had left the room.
But the character that most endeared him to his many friends was his humanity and his love of people. He never forgot anyone, famous or un known, whom he had once met either at Rothamsted or elsewhere, and to all he was the same friendly and courteous person ever ready to advise or help. He had a sympathetic understanding of people of every class and in every country that he visited, and took great pains to find out their problems and to assist them if he could. It was largely this quality of humanity that enabled him to exert a special and very personal influence on agriculture throughout the world.
He accepted his many honours with due pride and evident pleasure. They indicate but cannot measure his total influence on scientific agriculture. His life covered the formative period of agricultural research in general and of soil science in particular and he was himself largely responsible for the realization of his early purpose of building up a science of soil conditions and plant growth.
I acknowledge with gratitude the information and help kindly given me by members of Sir John Russell's family and of the Rothamsted Staff. I am also most grateful to Sir Bernard Keen, F.R.S., for his advice and his many valuable suggestions.
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